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Background of the Invention 

Since the early 1960's with the introduction of multi-level autorack structures which 
nanspor, a„,omobi.es and other vehic.es on flatcars, tailroads have gained subaantial market 
share from highway carriers. Railroads purchase lite rack structure which is applied to a flatcar 
provided to that railroad. The racks are hull, to can, either two or three levels of vehicles, 
depending on rail clearances and one heights of vehicles being transported. Au t o sizes and 
Mushy requirements have changed overtime and rack designs have evolved from simple, open 
frames to complex, hally-enclosed structures. As a result .here are now several different flatcar 

conventional construction has side walls ate acmally screens having many holes therethrough 
for air and light and to protect againsl flying objects which could injure .he automobiles in 
transit. The walls are supported by posts or struts. 

There is a need in the autorack freight ear industry to provide protection to the 
automobilesbeing^sported.I.iseonunonforoneof.hedootsofanautomohiletoswingopen 

during transport, colliding with one of the side walls of the autorack freight cat and causing 


expensive damage to the door ofthe vehicle. This same type of damage ean also be caused by 
the careless opening ofthe car door after it has been driven onto the freight car, or later on when 

it is time to remove the vehicle. 

Prior art techniques for cushioning and protecting the edges of car doors from any impact 
with the walls ofthe autorack freight cars are expensive and time-consuming to properly mount. 
Furthermore, prior art systems of this nature require protruding material that restrict the ability 
ofthe workers to do their jobs. The invention is an improvement over such prior art systems as 
disclosed inU.S.PatentNo. 5,311,823 to Rudebaughetal. and No. 5,762,001 to Dworakowski. 
Itistheobjectofthepresentinventiontoprovidealargedegreeofprotectionalongtn^ 

of an autorack freight car at a low cost and with ease of installation. 

The improvements adapt the method and apparatus to additional unique considerations 
and improve certain aspects ofthe product as to the environment in which it is used, particularly 
as to providing improved installation, economy and operation recognizing the particular needs 
ofdooredgeprotectionasdistinguishedfrommorecomplexsolutionsthatarederivedfo 

traditionalrail^ 

unnecessary and complex systems for the door edge protection task. 

Summary ofthe Tnvention 

In order to accomplish this objective, the present invention provides a door edge 
protection system to be applied to the inside surface of the walls of conventional autorack 
railcars.Moreparti^ 

protector of single or double tube configuration to the side portions ofthe metal screen walls of 
autorackrailcars. The tubes are designed to protect the edgesofcar doors by providing a cushion 
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which will partially coUapse when hit by .he car door and resi.ien.ly return to its tubnlar shape 

regardless of temperature. 

The original door edge protection system of this invention is for conventional auto track 
rail car S for transporting automobiles. The railcars have side wails with holes therethrough ,0 
Permit passage of ugh, and air. This door edge protection system includes a resilient foam 
cushioning materia, covering a portion of a, leas, one of .he railcar side walls a, the levelofthe 
doorsof.heau.omobilesbeing.ranspor.ed so that when, he door of an automobile isopened, the 

materia, would he positioned between the door and the railcar aide wall covered by said mate™, 
forcushioningandpro.cc.ingnaeau.omobiledooredgeagainstimpac.wimtherailcaraldewa.l. 

Penetmtmgfasfcnersateprovided^^ 

of .he side walls of the railcar. Each of the fastened has a leg extending through .he cushioning 
materia, and preferably through a s,o, out in the cushioning ma<erial and in.o a. leas, one of the 
holes in the railcar side wall. The fastener leg haa a locking fomtation for permitting i. to pass 
tough ,he hole in the railcar side wall bu, reailiently engaging the exterior of the aide wall and 
,ocking the fastener in place after the fastener leg haa paaaed through ,he hole in the aide wall. 

I, is a feature of .his invention that a. leas, one end of the cushioning material is tolled 
into a tube and another portion of the foam material extends tangentially out from .he ntbe, 
providtng a Ha. surface which la attached to the interior side wall of the ratlcar by means of .he 
aforementioned fas.eners.ln.heprefe^edembodim.nt.bothendsofmetamatenalare rolled 

» form a pair of substantially parallel coextensive tubes which are spaced apart by a flat portion 
of material that forma the attachment means to the side waU of me railcar by means of the 
fasteners. 
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The single or double tube configuration is used in conjunction with a separate flat piece 
of foam protector of varying width to be mounted over the railcar posts to offer protection for 

various heights of door trim. 

The cushioning door edge protection system is installed by specially designed plastic 
push-pin fasteners that attach to the metal screen walls of conventional autorack railcars. These 
fasteners are easy to install but very difficult to remove. Multiple slots for the placement ofthe 
plastic fasteners are provided along the foam cushioning to allow for ample fastening flexibility. 

A modified version ofthe door edge protection invention has an improved structure that 
enables elimination ofthe double tube on the lower deck ofthe autorack car and use of a single 
tube on all levels. An improved backing sheet bond or weld, and a less dense foam insert in the 
tubeprovideincreasedprotectionunderdooredgeprotectioncondifi^^^ 
andutility.Thehigherden S ity,outerfoamlayermrtherhasacoatingtoprov^ 
and door edge protection. Additional features ofthe modified version include an improved 
fastener, and an added protection component mountable in that portion ofthe car that does not 
have fastener receivable openings. Yet another modification eliminates the tube entirely, 
providing instead a foam rod that is directly bonded to the backing sheet. 

Thesefeaturesandadvantages^^^ 
of the invention, will be more fully appreciated after a reading of the following detailed 
description, when taken in conjunction with the following drawings, also described below. 

BriefDescri BtiQB " f the Drawings 

Figure 1 is a front elevational view of one embodiment of a door edge protection system 
constructed inaccordance with the present invention featuring a double tube of cushion^ 

material; 


Figure 2 is a side elevational view of the embodiment of Figure 1; 
Figure 3 is a front eievationa! view of another embodiment of the invention featuring a 
single tube of cushioning foam material; 

Figure 4 is a side elevational view of the embodiment of Figure 3; 

FigureSisafront elevational view oftheflatpost or strut covering foam material of the 

present invention; 

Figure 6 is a stde eievationa, view of the push pin fastener that is used ,„ mount the 
variousembodimentsofmefoameusmoningmaterialofmepresenrinvenriontodteme.isereen 

of a conventional autorack railcar; 

Figure 7 is a front elevational view of the push pin fastener; 
Fig ure8isafrontelevat^ 
m0 unted on the inner surface of the walls of a two-story autorack railcar; and 

FigU re9isafrontviewofthe various embodiments ofthe present invention mounted on 

the inner surface of the walls of a three-story autorack railcar. 

Figure 10 is sectional view ofthe modified filled single tube embodiment. 
Figurellisasectionalviewof^ 
an additional pad. 

Figure 12 is a partial side, interior elevation showing the mounting of a filled tube, flat 

panel and logo panel bar. 

Ftgure 1 3 is a partial front, interior elevation showing the mounting of a logo panel bar. 
Figure 14 is a partial top, interior plan view showing the mounting of a filled tube, flat 
panel and logo panel bar. 


6 


Figure 15 is a side elevational view of the modified push piu fastener that is used to 
mount the various embodiments of the foam cushioning materia, of the present inventton to the 
metal screen of a conventional autorack railcar; 

Figure 16 is a front elevational view of the push pin fastener; 

Figure 17 is a side elevational view showing an uninstalled single tube door edge 
protector. 

Figure 18 is a front elevational view showing an uninstalled single tube door edge 
protector. 

Figure 19 is a front elevational view illustrating an alternative embodiment of an 
uninstalled single tube door protector in accordance with the present invention. 

Figure 20 is a side elevational view of the alternative embodiment of Figure 19. 

Detailed Pes ™p*i"" "f the Invention. 

Referring to Figures 1-5. a cushioning foam material 10 is provided for .he purpose of 
providrngimpactproteetionalongtheinatersurfaccofmesidewallsllofanautorackrailcara. 

a,ow cos,. The cushioning materia! 10 is formed of a resilient closed cell material mat resists 
grease, oi, and drrt, and does no. absorb water, in a prefermd embodrment of the present 

Mred olefin foam. remains functional and resilient throughout a broad spectrum of thermal 
temperatures, handling temperatures anywhere from -60" F. up to 180" F. without distortion. 

Withspecific reference to Figures, and 2, in accordance with, he preferred embodiment 
of the invention, the fits, component of this invenrion is a unique multiple tube conf.gma.ion 
foam P ro,eo,or 12. The tubes 12 will resilient!, be engaged by and collapse when hi. by a car 
door butquichlybouncebackregardl.ssof.em^mre.lnmisembodimen, there aretwohrbes 


but it will be understood that there can be several tubes or even a single tube, as will be further 
explained. The tubes 12 are made by a unique process that uses the backing piece of a flat piece 
offoam materialise endsl4a^^ 

portion 14c, thereby forming a pair of parallel tubes which are separated by the flat intermediate 
portion Hcdoubletube configuration. The intermediate portion of material 14c has slotted holes 
1 6 to accommodate penetrating fasteners and to allow for ease in installation. This configuration 
allows for protection of automobiles and particularly, the automobile doors, being transported 
by railcars, providing cushioning along the walls. However, workers are not restricted by the 
protruding material like as other prior art systems. 

Figures 3 and 4 illustrate a second embodiment of the invention, whereby the first 
component is a single tube configuration foam protector 18. The single tube 18 is made by a 
process similar to the process used to make the double tube protector 12 of Figures 1 and 2, 
exceptthat only one end in 20athe backing piece ofa flat piece offoam material 20 is rolled over 
and welded into a single tube and the other end 20b remains flat to provide attachment to the 
railcar side wall. The flat portion 20b also has slotted holes 22 to accommodate penetrating 
fasteners and allow for ease in installation. This single tube, Configuration 18, serves the same 
cushioning purpose as the double tube configuration 12. 

^^r^rt^Tcom ponent of the overa ll system is a substantially flal foam strux covermgprecj 
kas seen in Figure 5, that goes over the supporting posts on struts 26 of a conventiona^ar, 
as seen in Figures 9 and 10. These struts are betwee^e^^ and the 

covering piece^U^o^^^ ^ SeCti ° nS Pr ° teCti ° n 

is^o^edby the double or single tube protectors 12 or 18. The covering piece 24 may be 
(of varying length and width to accommodate various types and sizes of supporting struts. The 
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ta ,h e prefer,ed«mbod,mentofthep re se„,mventio„,.hedouble,ubedoore<igema«,ial 

12 may slightly overlap the flat railcar post covering pieces 24. During installation, the post or 

sua, eovering pieces 24 are installed firs, Then ,he donble tnbe sections 12 are applied, with 
varyingendporiionsSOoflhedonblelubedooredgeproleetionmaterial^overlappingnrepos, 

covering pieees 24, as seen in Fignres 8 and 9. If there are diagonal struts these may be covered 

as well by slightly larger flat pieces 24. ( 

/ ^ Wr5 p;cMcTaer ence lo Hguie o, U,c pref e rred fattening system i s jdhaenenirL: 
a head 38 having a pair of penetrating legs 37a and 37b separated by aspace^This 
configuration assures resilience in two leg, Each leg has sp^ci^g^ 36a and 36b 

two pair of locking edges. Ttafatf-rSfiS£« edges 36a (toward the fastener head 38, are 

ft. fastejjer^ .0 attach two layers of foam lUo «he steel side panel, as in Are case of an 
o^of adjacent system parts, die second pair of locking edges 36b is engaged with the 

ext erior of thfr st eel side panel. ^ 

Fastener 34 is easily installed bn, very hard to remove. The linearly extending bottom 
portu^Oofthe fastener 34 ispreferablyroundedandprottudes.onaeou.idesurfaceofdaeside 

walls of the freight car no more than W. Th. fastener 34 is preferable made of nylon to allow 
itt oh m dle».emperamreran e eof^F.,o + ,80-F.,andisno t affec.edb, m evibra.io„ofme 

moving freight car. 

^^^iena-o f railcar Whr* nn holes in the s.de screening wal lsexisUrnow. 
J^kilUrUhe^^^^ 
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The OLETEX material previously disclosed ean advantageously be fonued so as to have 
a film or W applied. The 4 pound olefin foam with a skin applied 1 10 is identified using 
Surlyn as a rrade name and is noted for having the film laminated on one side only. Indeed, 
toina.ingontheinteriorsidefacingmeautodoorhasadvanutgesindumbil^fromc.n.ac.t.ith 

me door, while laminating me extertor side con.ac.ing .he rail car side wall has advantages in 
improving durability and protection from environment contamination that passes through me 
1 wall. Thus, lamination on bolh sides would also be within the contemplation of this invention. 
Tins material 1 1 0 available from OLETEX is a heat bonded film applied to the foam during the 
manufacturing process using a proprietary heating process. 

The modified embodiment of the invention (Figures 10, 1 1, 12, 13 and 14) is a multtp.e 
foam,single W beeonf,gumfionfoampro«=e.orll2.The«bell2,whichmaybean,yedinpai re 

on each level of the car, will restliently be engaged by and collapse when hi. b, a car door bu, 
quKk ,ybouncebackregardle S so^^^ 

be underwood tha. there ean be severe, tubes or even a single tube, as will be further explained. 

The stngle tube assembly .12 in .he modified embodiment utilizes a filled tube rather 
.han a hollow tube (with or wilhon. closed ends) of the original embodiment The tube 1 12 is 
formed of 4 pounds density foam material 1 10 to which a lighter density foam (1.2 to 1.7 lbs.) 
core 1 14 is inserted. An end cap can also be inserted and fastened with glue or hea, or bom. 
CorelHcanbecomposed.forexample.ftomanexpandedorfoamedpolyemylenesized.ohave 

a contact with me entire rol.ed tube tnrerior surface. This unit comprises a filled tube portion 
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The filled tube portion 1 16 is bonded, by heat ot glne, or other plastic bonding method 
such as ultrasonic welding, to a film coated foam mounting sheet 1 18 using a bonding process 
which heats the tube and fire back side of the laminated foam mounting sheer, and joins them 
together using hea, and pressure .0 make physical contact for an improved bond or weld. In fire 
bo„dingopera.io„,«hehea,ispreferablygenera,edbyfixedho,gnns,whichapplyhea„o,hetwo 

contacting surfaces of porrion 116 and sheer 118 as they pass through and are then pressed 
together. These clemenls together fan. tube assembly 112. Aswillbenotedinrheuninstalled 
tube shown in Figure 17 and 18, the hea, sealed surface between of portion 116 and shee. .18 
extends abon, 135 degrees, which provides a considerable overlap when installed. Indeed, the 
overlapped portion provides additional cushioning by virtue of a double layer of material 110. 
Sloned holes 122 accotnmodate penetrating fasteners and allow for ease in installanon. 

below, an improved fastener geometry is used. 

An alternative embodiment of the invention is show, in Figures 19 and 20. Although a 
si „gle rod configuration is illusfialed, it should be understood that .he embodiment depicted in 
Figures 1 9 and 20 could easily be produced with one, two, or more rods. In ins illustrated form, 
the foam protector 182 is a tod ot cylinder formed ftom an extiuded foam plank, of 
approximately 1.6 to 2.2 pound polyethylene, and is about 3 inches in diameter. The rod or 
cylinder 1 82 is preferably solid in cross-section. Of course, the precise dimensions of the foam 
exmtsionarenotcritical.Justasdesenbedabove^referencetotheomerembodimentsofm^ 

invention, the protector utilizing the foam nod 182 may also be disposed in the desired 
combination (singly, in pairs, or otherwise, on each level of the car, and will resilient,, be 
engaged by and collapse when hi, by a car door bu, quickly bounce back ,ega,d,ess of 
temperature. 
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The foam rod 1 82 is also bonded, by hea, or glue, or other plastic bonding method such 
.nteaaomcw.iding.toafdmcoatcdfoammonn^ahc.nacingabondinsproccaswh.ch 

heats the foam rod and the back side of the iaminatcd foam mounting sheet, and Joins them 
.ogetherccsingheatandp^ure.oma.tephystcaicon.ac.foranimprovcdbondorweid.lnthe 

contacttng surfaces of the foam rod > 82 and the sheet US as they pass through and are men 
pressedtogemer^ustasinthepnorembodimenUheheatseaiedsurfacnhehveenthefoamrod 

1B andthe sheet 118 ex tt nds about 13 5 degrees^hichprovtdesaconsidetabie overiap when 

ftom a3pom,d,closedcellwhi,efoamwimac„a t i»gofSm,ynf,.mapp.ied.omebac kS ide(me 

sid6 a „ay from me foam rod 182, ,0 a thickness of about S ,0 .0 mils. Of course, a thicker or 
hea.ierclosedcellfoamcou.dalsob.usedaaamounttngshee.nS.andtbe.hicknes.oftheftlm 

successfully. 

Jus, as described previously, slotted bote 122 accommodate penettating fasteners and 

Wtore move.lT,clmear 1 ye^dmgbo«mm P o«io„140ofm, to er,34i S ^mb 1 y S h^ 

than the prior rounded bottom portion 40. 

Fa s,e„er 1 34us,sapro F o fl iona.elyla I gerhead.38havingapmrofpene, ra ,i„glegs.37a 

and !37b separated by a space .37c. This confutation assures resilience in two legs. Locking 
edges 136a and .36b engage the side pands of a conventiona, autoraok railcar. There are 
p[ e t erabl,«wo P airoflock.ugedges,inadd„ion,o,heedgewhereme.ipre g ion 1 42begi»s.The 

ftsl pa 1 r„f.ockinged g es 1 36a(,oward,he,a S ,e„er head ,38) are engaged whhthe exterior of 
th e sK e 1 side P ane,whena S ingle,ayeroffoami S appli=d.* 1 .en,hefas,c„er,34„eeds,oadach 
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wo ,ayers of foam «o ,he steel side pane,, as in .he case of an overlap of adjacent system pa*, 
te second pair of locking edges ,36b is engaged wifh .he exterior rf ft. steel s,de panel. 

While dp region 142 .his also proves .o the outside anrface of .he side wal,s of .he 

prolra d=s from .he car wad, is advisable .0 form fastener ,34 of a p,as,ic ,ha, is resistant* 

b , a ck can economic* promote resistance to UV degradation when exposed ,o sunlight 

„ ™„ be noted «ha. poin.3 ,44a and 144b actual,, converge cloarng the dimension of 
space 137o in tip region ,42 for improved penetration of slot 122. 

^t-fen-aterbeattdamid^ 
J£ with use of a ,arge washer ,50 under .he budon head ,38. This featme^s 
, mpr „ved meohauica, fastening of .he foam, wim a oombinadou me 
loleranKS - the depth of .he fastener or dimension be^rja^de of the head ,38 aud 

th e,ipso r barbs 136a, m^M^^^^^^ 
incre aa,„g the surface atea^pmred between me budon head 1 38 and the autocade oat 
sid e wall p-*^e of multiple me Hps or batbs 136aand ,36b on .be button provides 
in applymg the system in due fteld - a tight fit betng pennmed either with or 

A swimmeeat,ieremhodime„,,i.isn=oessa W tohavea S oludonfordooredgopro,eotion 

panel ,,„ t hemod,f,edemb„d 1 me„.,boweve r ,ab ra oKe„60,susedtosuppo„aPVCpipe,62 

, , Bracket ,60 retains pipe 162 with fasteners 166 such as nuts, 

with a foam overlay sleeve ,64. Bracket too reia p r 
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do nothaveholesonthe side screening to which buttons would be normally used. PVC pipe has 
advantages in low cost, resiliency, durability and ease of machining. 

Various features of the invention have been particularly shown and described in 
connection with the illustrated embodiment of the invention. However, it must be understood 
thattheseparticulararrangementsmerely mustrate, and mat me invention is to be given its fullest 
interpretation within the terms of the appended claims. 
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